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ver the past 5 years swine
researchers have developed
more than 1,000 DNA-based

markers that have been used to establish
genetic linkage maps for the swine
genome. 

These linkage maps provide the basis
for detection of chromosomal regions
containing genes that contribute to impor-
tant economic trait loci (ETL) in swine –
such as growth, reproductive capacity,
and carcass quality. 

Although current genetic maps have
sufficient markers to detect ETL, they lack
the resolution necessary to identify the
actual genes contributing to these traits or
to distinguish which individual animals
carry them. Additional genetic markers
are needed to identify these ETLs. 

Furthermore, genetic maps with higher
resolution are needed to facilitate com-
parative mapping between the human and
swine genomes. Comparative mapping
allows the transfer of genetic knowledge
from species such as humans – for which
extensive research has identified the
sequence and location of thousands of
genes – to a species such as swine where
gene identification is not as far advanced. 

Radiation hybrid (RH) mapping is an
important research tool that provides an
opportunity to incorporate anonymous
markers such as microsatellites (short
tracts of repeated deoxyribonucleic acid
or DNA), as well as genes or pieces of
genes (expressed sequence tags or ESTs
that could be obtained from the genome
of other species) onto a single gene map.
As a result, RH maps can be used to iden-
tify genes regulating economic traits of
interest. 

SWINE GENE MAPPING

USDA’s National Research Initiative Com-
petitive Grants Program has supported
research aimed at developing genetic
markers and genetic maps for the swine
genome. With NRI support, researchers at
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*A complete description of each swine chromosome RH map and informa-
tion on how to utilize the IMpRH panel are on the University of Minnesota’s
Food Animal Biotechnology Center web site (http://fabctr.umn.edu/RHmaps)
or at the Laboratoire de Génétique Cellulaire, INRA, web site
(http://imprh.toulouse.inra.fr/).

The research reported in this factsheet was sponsored by the Animal
Genome and Genetic Mechanisms Program of the Animals Division of the
National Research Initiative Competitive Grants Program. To be placed on
the mailing list for this publication or to receive additional information,
please contact the NRI (202/401-5022 or NRICGP@reeusda.gov). The
factsheet also is accessible via the NRI section of the Cooperative State
Research, Education, and Extension Service website
(http://www.reeusda.gov/nri).

The U.S. Department of Agriculture (USDA) prohibits discrimination in all 
its programs and activities on the basis of race, color, national origin, sex,
religion, age, disability, political beliefs, sexual orientation, or marital or
family status. (Not all prohibited bases apply to all programs.) Persons with
disabilities who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil
Rights, Room 326 W, Whitten Building, 1400 Independence Avenue, SW,
Washington, D.C. 20250-9410 or call (202) 720-5964 (voice and TDD). USDA
is an equal opportunity provider and employer.
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❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ ❖ the Program in Comparative Genomics,
University of Minnesota, in collaboration
with researchers at the Laboratoire de
Génétique Cellulaire, INRA, Toulouse,
France, have cooperated in an effort to
build a high-resolution RH map for the
swine genome. These research tools are
currently used around the world to identi-
fy ETL in swine.

Radiation hybrids were produced by
joining lethally irradiated donor cells 
(pig cell line) with recipient cells (ham-
ster cell line) (front page) to produce a
hybrid that contains a full complement of
recipient chromosomes, and pieces of
donor chromosomes (which were frag-
mented by the irradiation process)
(below). 

A total of 118 unique hybrids were
produced (INRA-University of Minnesota
porcine Radiation Hybrid or IMpRH
panel*), which contain all parts of the
swine genome. DNA from each hybrid in
this panel was then used to amplify 757
markers via the polymerase chain reac-

tion (PCR). The marker retention pattern
of each hybrid was assessed and a radia-
tion hybrid map produced for each swine
chromosome. 

IMPACT

The researchers have successfully 
created a high-resolution swine RH map
– critical to identifying physical regions 
of the swine genome containing ETLs –
and demonstrated the ease of mapping
genes, expressed sequence tags, and
anonymous random markers such as
microsatellites on a single map. 

This research tool enables specific
regions of the swine genome to be target-
ed for the addition of new informative
markers. This capability is imperative to
fine-mapping ETL and positional candi-
date cloning in the swine genome.

This map serves as a template or 
blueprint indicating the order of DNA
sequences in the genome of any species.
This knowledge is key to manipulating
livestock genomes through marker-assist-
ed selection, which is critical to improved
livestock production and sustaining 
agriculture in the new century. ❖
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